FROLOGUE

The Septermber 1., 1999, secident 6t ilve Savamnah River Site's FB-Lime facility accumed when pleioniim
wak released from a Fabled bagleas 1ansfer can. nexildng In plutonbum Intabes by at beast seven workets
imdditicaal wovkars ane being cvaluaed) The bagless ransfer an was considered by contractar
managcment to be an intcpral compomen in the overall safaty etratcgy for the FB-Line. Despite this
redburice on the Gariseer's integicy, edequus: quality aauramce coatrals wane nof b plage 1o ¢osm that 2
ann with u feiled weld would not be nored in e FB-Line vaul

Tumt roit ¢ pppaey weese: adenbifocdd Fow thin socidend: Chasdibn: aca rance on the: bapless branaber sy
camis ex was pot rdeguake ko Ldentily (e weld deboct, wod implerenation of otegadel salrty
rmanegement for plutoninm venlk nperaions wee inudeqouts B provide wordee poection dering inz2nim
phuoiunn siorags and handling.

Owce the pondainment system (the bagless waosfer can) Bk, the physical envireomtent of de vaukt
sornge keoedon aod adjasent vesdiile contriared to ihe aecides. Mear stugnam wentlladon made
apecation of the High Yobume Air Mendtor less than spimuzn, Commeand and Coatrol and
commmnication falkvwing the acoident were ot adeop oie, and caniribuied b cmeion over makerial
conbrol and acconmiability requirements amd delays 3 2l s,

Thin accsideot bighlights the importance of sneuring on effective Inkegroted Safcty Mamagement Systemn
aperomeh bs operationd. Sewisal of the conchislons reonhed try the Asoldent Invsdgadon Board me
wmilar i coochwions reeched duiny the 1997 Type B accidsoe inverdgmbon of the plutcninm imaks by o
cesng opersbor & the Sevonnah River Sie's F-Canyon. Specifically, pamllel can be diewn in the aess off
casnahy tesponsa @ radialogical evends: and proceadure complionoe: for routiee or low bazad woek.
FB-Lina had meds propress in sdsblinhing 2o hizgrated Sefety Mmapsoemt System, inchuding
completion of a Phuse T inbgraked safety manggement review [n 1957, However, during ddy acclcdent
investigation, deficiencies wors idenbifisd in each of the flve core functions of integrated safety
magageme. There 11 a need fior the contracior and the Depetincnt of Exrgy Savannsh River
Orperations (Mfice to aoakyme FB-Line opetations and mks nppropriste comemtive netion (o cogue
feedback and L mproverment aspects of mcegimaed aafety managemest are effecdvely miplernenied.
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MLINTLNES AT FR-LINE

EXECUTIVE SUMMARY

INTRODDCTION

On Sepi=mber 1, 1999, 2t =i seven personmel working in an onen inslda the Depacmment of Eserpy
{DOE} Savannah Biver Sikc (SRS} FB-Line facilivy receivad inmkes of plotooium (24didomal worker: are
belag cvahuabed), The plutonium jmakes wers deimrimed tdaromch anelysis of chest counting dam and
screening of bioasmy sampier provided by the aubject imdlvideale, Fedmated doex were inigilly
provided fior foar of e individuals on September 9, 1999, Qo {ndividual's sslimwied disa excesded 10
cem vl effiecive dose equivalenn bur wwg ey thoan 25 e, mesting the criteris fhr 2 Type B acclden:
inveatigation ps defimed in DOE Cnder 2251 A, Accidert Fvvesrigadons. The DOE Savannab River
Cperethans Offine (SR) caesgorized the accidest on Sepember 10, 19594, in aceondmnes teith DOE Cwther
2. 1A, On Beptember 13, 1999, the SR Mamapger oored & Type B Accidem Invessigation Hoard
(Bourd).

In condusiiag i investigation the Bodrd ured valous analysia echnioque, including pvents mwl camsa)
Tocsons chaming and anabysit, bareicr anabysis. change anakysis. apd oo cause analysls. The Board
wilkex] dowm the mecidenc siee and pelevan: Saciliny fewwres, eviewed sventy sorraunding the secldent and
ECuvEDy actieus, comdured exenaive inserviews mand dog oo reviews, and perimes anaves
determine the carsi factoms that contribotesd H the aocident, inclnding managemen symem deflciendes.
Falevant managenmant syshems and foctors 1het could kv comrilaed m the aeciden were evnlnpied
uslng the oore fmctions of DOE' s Inteprantd Safiety Maswptcnt Bysicm, an described in DOB P 4504,
Siglety Afarageriaat Sl Policy.

ACCIDENT DESCRIPTION

Clo Seplember 1, 1999, FB-Line reported an occurmnce imvol ving persoane] comtamingtion with pozitive
naplfvalive senears (ER-WSRC-FBLINE- 1 M9-0026). The FB-Line faclity wes performimg roukime vault
opaations whem the hiph welume air eonfter (HVAR) alormed. Pernonnal inemlved sspanded
operations. cecured the vauk and exited b area. The VAN planchat solkecg a8 wir 2anmHe from
inice the vault oead 80,000 & ginegranions por et {dpm) alphs, Radickopioal Cosmol Gpemtans
pezsonpet surveyed the recoapeorve alr 12mple St paper ba the vauit vearbuls area aod it read 50,000
dpmolpha A subscquenr sarvey of the illoer paper, conducred afcar exidng the vesdbuls aren, indicncd
140,000 dpen alphe.  Afier persnnnel svimed the Comipmination Ascp and moniigesd on the personal
contarmnalion momior model | B, two pevaona received on alerm during, oomiocing.  Alsrm Response
Procnduras mnd Abmcemal Opating Procadwrs wene initiaed. All persconsl mvobved in e veoll
operalinos wene subeeqmenty sscorted bo the F-Canpon Decontamination Facilfy lacated ia building 221-
F. Macal el saliva coact wera obiained fromall affacted individuals, Sneesrs sere poitine o ox of
the individuatbs involved in the vault acivities. Perenmee] were moved bo medical facilities in boilkdings
T04-F and 7 9-H Box barthes svalumbon and peocesaing. The FB-Lise faclllty samd Hahed the affected
areaa of the Facility s Contamination Ansse and comfirmed thst the boundarion bo the anew wenes iotact,

CALEAL FACTORE

Crusal fachors arg the cventy asd conditona el prodncexd or contibubed to the asidend. The direct comise
i5 defitsd ax the immerdiate event or cooditinn caodng the accident The Board dotrormined the dincet
cuuse of e scoide was Bue relenes of pludcnin from a defisdtive haglans traon by cun, sasulting in
inbalation of phutondom by FE-Line sarioen.
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Rout causes are facwora thar, if correcsed, would prevent meurmence of B samis o similar socidens The
Bamrd idmbifeed rve roor cmsey of e Sepember | secident:

*  Qualily assurance on the bagless wansfar aynm catisee was nod adequek to idenlify te weld defiest.
= Implemenston of inegrared safey masagenest for plubonian vwaill opemtions was i nadequae o
provide worker proweviion durisng ieterim phuseaiym soorage sd bandling

Conibuting causes are dafined o events o conditions that colkectvely with other casses incmessed the
likelihood of a8 aecidedt. but indvidually did ot cawss it The Boerd idescified as conribuling couss
lers than sdequass pexformmnce In the fol leedng apeas: verbatln compliance with prceshurey.,
vaultvestibule vemtilation, vault HY AM alym responss. radiokogionl work practices, Material Conoal
o] Accoumipbibity responac uader abnormal conditions, saaurity post coders, re-job brisfs, Command
and Comizot, wod yule HVAM opemrion,

Tha fillevwing managonnent isswen were identified duming the investigation bur were deterntioed oot 1o be
ciwiral Factocs:

* Lok of wrabiished SRE atanderds for vauli and vestibaie 6 fiow.

*  Lach of establiahed SRS standends for mirimum rirflow 10 opiimize HY AM performancs,

B Wasknedd In parione] survey kokinl ques and cepabililing for deteetion of slpha confassrmaton,
= Weaknidg in whilization of peroorel decorlexmination dam bidies

CONCLUSIONS AND JTDGMENTS OF NEED

Troble ER-| prensnts the Board's conclusions and jud gments of reed. The Board s concludons ans based
on facts and pevtinest aoelvtical cesuls. From the comelisiony, the Board developed judgements of ooal ko
Buide menagers ln developing follow-up anicss. Follow-wp actions abould inchede physica], wamgerial.
adreinbrmrive god siecy MATAFStIEOE Kystem oomticls ol practices neressary m respive the conditions
[demifled it the canctuaiana for cach |mdgrcat of noed,

Table EB-]. Comcinsions snd Jndgewesis of Nead

Coaciuslony Judgnaants of Med

Watnghouse Savennah River Company (WSHC)
nesds (0 dedoe eppeopriome qualicy assursnte
conirols firr the begleos cam, develnp rermadial

The baplece £om ae nol erhjard o en ors e

qualily Assrance program during prode criom
CONTIENSIT AR with its role 6x a8 primary barier

o tecting the worbers, Arcas reguinng particuls
smphais insluwe the visudl inspeckion and the lak
cheks (grow and betium), boeh of which friled 1o
depser the hole Lo e bagegn cm weld,

measures Ky cane Alresidy produced, and avsluage
wbather mamedinl meanres are nececs oy e all
other iypes of contalners [mthe vaml.

WEEC veeds o provide qualifl=d weld specion
with appropriate wuining and equipment o cxxablke
an independers inspection of wald quality fur
haglees wanfer LymET Came.

WERE seadds towvaluate Hes opecation,
maoatensmees and cobbration of the leak debertinn
LysiErn oemyre satisfaciony oeld failoe
decging,
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Candusiong

Jodgmenis of Need

WSRL msin e ez £xpeciations eganding
following precrdures and work spedurds were nor
cnifonced fx' conthict of operations. For exampiz,
instances of sot-compliance with nperating
procedunes ond Radlological Wodk Fermits (RWF)
ocrurred prior v and daning the accident
Additiopally. comTunicationg betwson woders
during the evest did po1 permit affocted paraennel
m undorstand the nature of the event. ged
commumicatioue betwesn affected workers amd
superision did Dot resud in sdegua supervisory
dirgction duzing thoevent

Pre-foh Briefings did not inchde comprahbensive
coverage of rmdiological condngencles,

WSRC razapement ne2ds 10 MW IEARE and
em formp expeckativos reganting conduct of
operalions,

WERL peedy 1o evaluate the required coslent of
pre-job bnefings sod sosurs that reguired wipics
ars appeopriately covered

WEKL monagement expectaiom mgarding
following procederes smd work siaidards wene not
coforeed for radinngics] controls. For exaple,
thens was fuilece bo perform s RWP-required
surveey of #oms prior to andling, £ailgm oo
completely characurize work site mdiclogical
conditons, fkgre (o complately airvey failsd cam
frine o mbdenien of decomam natan, falkure ln
lermoinae work when the RWF muspengion gulde
livmit wes renched, Eallure o wibae adiological
boundaries m the Contamimatdon ArenfAddbome
Radinechi vity Anea to Conmmingtion Arag
irareddon, and Eathure oo eucvey pemonmel exiking
the vaull folkering recelpt of the HY A M alynm

WIRL menogeroent seeds o communions and
enforos axpaniations cagerding conduct of
radinlogical opecations.

Cornmand and Control dering the meienisl
bandiing eviietion amd reapomie to the HYAM
alrm was inadaquars.

WE"FTJW'I e o cmrare command and
contmi coaceps are undersoed Aod e menied
by maparvismry personnel,

The: frer| ity Il pecgram did oot inchade day crew

operations ond scoaiiy group personned Kkely 1o
be effemed by an aemal eveny.

WERC mmanagement peads v improve te fhelliny
el pro pram by including all s that
Stuki be impacied by achual ety events,
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Cancluslein

Tndgmenis of Need

I51uca ideotificd for this accident are similar |
those idensBad i the 1999 DOE Type B Accident
Imuestignrion repxnt of 3 plutomgm ingke by 2
rane opamter af tha SRS F-Canyon. Similarities
include failure o adaquapdy charcerize werk site
radiological condidone, inndequare job
gl mingfwork packayr: preparationfre-job
briefa/ ALARA reviews, fallum to snsue verbagm
cumpliance with procediersg, |t
ipecificat on of wha wag cespomsibie for the job.
Farhre 5o perform aderyusre Tob Hazand Anzlysss,
mnd inndenuake management analysia of pocaling
fis

WSFRC memngermen and DOE-SR. Lins
manegement need o () analyre the adeqescy of
F-Canyon lessons lesrned implamenbion aod
develop corectiveactions, (b validaos oy
COrmicive actions 2beedy implememed by FB-
Llna o a result of the F-Canyan accident, and (e
deermine why corrective dctione takan in rezpome
to the F-Casryon aoidend inveatigation regsat were
B0t effective i mi igating the o ey &F Tha

o denr

Uhus o tack of Faciliny gpuidance, operetony saff
wene unelear of Matedial Cooied and
Ascountability requimments during an ghpormal
YRR

WERC nexds 10 include Maserial Control amd
Aceountability mpuirements during sbeormal
condiulams in Facitily procedunes and rain aFfeoted
pernnne],

WORC ard Waskontml Services I o oo e
Savenosh River Sie (WSESRES) lack sdeyuatc
imerface during abaovmel coodiinns.

WERL and WEI-SR5 aced w develop a plan i
improvin g commuoicatost snd coortination

b bt oprermtions, Ractindogics] Conmral
Operations, and WSI-5RS during sbrermul
condiions,

Secusity pest onders did oot coamin responas
i) ricentrirmirty fior abnormal conditions.

WSESES noods to cosurs security post ortden
COMAL [ESpOmas Meguircinsnia for ahnoomal
condilinng.

WERC md DOE-5R heve heen presenind with
Ry PpRoTumbes in the past L rectty peokiemn
ide neified either by them or others that pesairfvond
in this fmveed pation amd contrfhmeed o
aridenk

WIACT and DDE-SE toxior managermnent nesd 1o
denprming the oot canses of neffachvensas in
their feedbrck and Improvement mectanisms and
deyelop aporomiste corveclive actinm

WSEC management did nov edequacdy innpleomeat
inmeprated snfety memegemen) for plueoniuem vawl
u'[n:tinn.:.

WIRL senlor manegemeant, |ndenenclant of lime
MADASBA L. Hewds Lo analyis why the lmeniciowns
i Inagrased ez fary manapement implamentation
for storage and hawdbng a:Gvities
oceurzd, mnd develop appropmiae corrmcrive
sebons. -

WEEL nunogste xeeds o {8} enalyze FB-Line
vaul{iventibarln operstivms for worker protection
and define appeaprias comteobs, and (b reorew
other anslysen Far widkee pwotectian withm FR-
Line for adecueacy and covect any identified
daficlences,

DOE-SE (id 70! D2velop 2 fite-apesiic \echnice
basis document for loewin sporage of plutostium-
bewning meleriale

DOE-SR peeds Lo dovelop a aile-specific exchmical
bisia document for inerim ioeage of ploboadum.
bearing mararialy.
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